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1
CONNECTOR

TECHNICAL FIELD

The present invention relates to a connector able to prevent
a first interlock connector from making contact with a bolt, a
terminal fitting, or the like, and able to position a cover for
covering a bolting chamber.

BACKGROUND ART

A three-phase AC motor as a power source, a battery as an
electric source, and an inverter for converting DC power
source into three-phase AC power source are mounted on an
electric vehicle or a hybrid electric vehicle. The three-phase
AC motor and the battery are connected to each other via the
inverter. The three-phase AC motor and the inverter are elec-
trically connected to each other via an electric wire. The
inverter and the battery are electrically connected to each
other via the electric wire.

The electric wire for supplying three-phase AC power
source to the three-phase AC motor is connected to a connec-
tor attached to a connector attachment of the inverter (for
example, see PTL 1). The connector shown in PTL 1 includes:
a terminal; a bolting chamber where an electrode of a con-
nector attachment portion of the inverter and the terminal are
fastened with a bolt; a cover for covering the bolting chamber;
aninterlock male terminal vertically extended from the cover;
and an interlock female terminal extended vertically from the
bolting chamber.

Further, in the connector shown in PTL 1, because high
voltage is applied to the three-phase AC motor and the
inverter, when the cover covers the bolting chamber, the inter-
lock male and female terminals are connected to each other to
permit conduction between the electrode and the terminal
fitting.

However, in the connector shown in PTL 1, when the
terminal fitting and the electrode are fastened with a bolt,
there is a fear that a bolt-fastening tool may collide with the
interlock female terminal and may damage the interlock
female terminal.

In view of such a problem, the applicant of the present
invention proposed a connector 101 shown in FIG. 7 (JP,
Patent Application No. 2009-252686). The connector 101
includes: a terminal fitting 121; a bolting chamber 111 where
an electrode 144 of a connector attachment portion 102 and
the terminal fitting 121 are fastened with a bolt; a cover for
covering the bolting chamber 111; a first interlock terminal
128 vertically extended from the cover 106; a second inter-
lock terminal 139 provided in the bolting chamber 111, lower
than the terminal fitting 121, and in between the terminal
fittings 121.

CITATION LIST
Patent Literature

[PTL 1]
JP, A, H11-126661

SUMMARY OF INVENTION
Technical Problem
However, in the connector 101 proposed by the applicant of

the present invention, because the second interlock terminal
139 is provided in the bolting chamber 111, lower than the
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terminal fitting 121, and in between the terminal fittings 121,
there is a problem when the cover 106 covers the bolting
chamber 111, the first interlock terminal 128 vertically
extended from the cover 106 may collide with or make con-
tact with the bolt 145 and the terminal fitting 121.

Further, in the connector 101, because the second interlock
terminal 139 is provided lower than the terminal fitting 121,
when the cover 106 covers the bolting chamber 111, the cover
cannot be positioned until the first interlock terminal 128 and
the second interlock terminal 139 are fitted to each other.
Therefore, there is a problem when the cover 106 is pushed to
the bolting chamber 111 while the cover is displaced, a pack-
ing member of the cover 106 may be gouged by an opening
edge of the bolting chamber 111.

An object of the present invention is to solve the above
problems. Namely, an object of the present invention is to
provide a connector able to prevent a first interlock connector
from making contact with a bolt, a terminal fitting, or the like,
and able to position a cover for covering a bolting chamber.

Solution to Problem

For solving the above problems and attaining the object,
according to a first aspect of the present invention, there is
provided a connector including:

a terminal receiving portion provided with a terminal fit-
ting to be connected to an electrode of'a connector attachment
portion;

a cover member for covering the terminal receiving por-
tion:

a first interlock connector projecting from the cover mem-
ber; and

a second interlock connector provided on the terminal
receiving portion and configured to be fitted to the first inter-
lock connector,

wherein when the cover member covers the terminal
receiving portion, the connector detects that the first and
second interlock connectors are fitted to each other, and the
cover member covers the terminal receiving portion to permit
conduction between the electrode of the connector attach-
ment portion and the terminal fitting,

wherein the terminal receiving portion is provided with a
bolting chamber in which the terminal fitting and the elec-
trode are fastened with a bolt, an insertion hole into which the
first interlock connector is inserted, and a partition wall for
separating the bolting chamber from the insertion hole, and

wherein the second interlock connector is provided at a
position corresponding to the insertion hole.

According to a second aspect of the present invention, there
is provided the connector as described in the first aspect,

wherein the partition wall is a connection wall formed by
respectively opening a position corresponding to the insertion
hole and a position corresponding to the bolting chamber.

Advantageous Effects of Invention

According to the invention described in the first aspect, in
the connector, because the partition wall partitions the bolting
chamber and the insertion hole, the first interlock connector
can be prevented from making contact with or colliding with
the terminal fitting in the bolting chamber, a bolt for fastening
the terminal fitting and the electrode, or the like.

Further, because the second interlock connector is pro-
vided in the insertion hole for inserting the first interlock
connector, the cover member is positioned as the first inter-
lock connector is inserted into the insertion hole.
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Therefore, the cover member is prevented from being
assembled to the bolting chamber while the cover member is
displaced, and the packing of the cover member is prevented
from being gouged by an opening edge of the bolting cham-
ber.

According to the invention described in the second aspect,
in the connector, because the partition wall is a connection
wall formed by opening a position corresponding to the inser-
tion hole and a position corresponding to the bolting chamber,
the terminal receiving portion is connected to the connection
wall. Therefore, the terminal receiving portion is prevented
from being deformed by shrinkage upon molding.

BRIEF DESCRIPTION OF DRAWINGS

FIG.11s a perspective view showing a connector according
to an embodiment of the present invention.

FIG. 2 is a sectional view taken on line II-II of the connec-
tor shown in FIG. 1.

FIG. 3 is a perspective view showing a connector housing
and a cover.

FIG. 4 is a sectional view taken on line III-IIT of the con-
nector housing and the cover shown in FIG. 3.

FIG. 5 is a plan view showing a connector housing from
which the cover is removed.

FIG. 6 is a plan view showing a modified embodiment of
the connector according to the present invention.

FIG. 7 is an explanatory view for explaining a configura-
tion of a conventional connector.

DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of the present invention will
be explained with reference to FIGS. 1 to 5. As shown in FIG.
1, a connector 1 according to the embodiment of the present
invention includes: a connector housing 5 fastened and fixed
to a connector attachment portion 2 of an inverter with a bolt
51; a water-stop member 19 (shown in FIG. 4); and a cover
member 6.

As shown in FIG. 3, the connector housing 5 includes: a
guide-out portion 10 from which electric wires 7a to 7f are
guided out; a plurality of attachment pieces 18 (four in an
example shown in FIG. 3) each having an insertion hole 18«
into which the bolt 51 is inserted; a terminal receiving portion
17 receiving a terminal fitting 12 to one end of which an
electric wire 7 is connected, and to the other end of which
electrodes 44a to 44f of the connector attachment portion 2
are connected. The connector housing 5 is made of conduc-
tive metal such as copper, copper alloy, aluminum, or alumi-
num alloy.

The guide-out portion 10 is formed in a tubular shape. Wire
connecting portions of terminal fittings 12a to 12f are
arranged in the guide-out portion 10. A plurality of electric
wires 7a to 7f'(six in an example shown in FIG. 3) is guided
out from the guide-out portion 10. Each of the electric wires
7a to 7f includes: a conductive core wire; and an insulating
cover. The core wire is formed by twisting lead wires made of
conductive metal such as copper, copper alloy, aluminum, or
aluminum alloy. The cover covers the core wire, and made of
insulating synthetic resin such as polyvinyl chloride resin.
Incidentally, the core wire may be composed of a single wire.

The attachment pieces 18 are respectively provided on one
end and the other end in a longitudinal direction of the con-
nector housing 5. A plurality of attachment pieces 18 (two in
an example shown in FIG. 3) are respectively provided on
both ends in the longitudinal direction of the connector hous-
ing 5. Each of the attachment pieces 18 is formed in a thin
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plate shape. The insertion hole 18« for inserting the bolt 51 is
provided on each of the attachment pieces 18.

As shown in FIGS. 3 and 5, an opening of the terminal
receiving portion 17 is formed in an oval shape, and both ends
thereof are formed in an arc shape. The terminal receiving
portion 17 is provided with bolting chambers 11a, 115 in
which the other ends of the terminal fittings 12a to 12f are
fastened to the electrodes 44a to 44f with bolts, an insertion
hole 16, and a partition wall 15 for separating the bolting
chambers 11a, 115 from the insertion hole 16. A packing 25
(shown in FIGS. 2 and 4) of a later-described cover member
6 slidingly abuts on an inner periphery of the opening of the
terminal receiving portion 17.

The bolting chambers 11a, 115 are opened in an oval
shape, and both ends thereof are opened in an arcuate shape.
The bolting chambers 11a, 115 are formed in an concave hole
shape. The bolting chambers 11a, 115 are so deep that heads
of’bolts 45a to 45ffastening the terminal fittings 124 to 12fare
lower than a wall portion 14. The bolting chambers 11a, 115
are adjacent to each other via the wall portion 14. The bolting
chamber 11a is provided with the terminal fittings 12a to 12¢,
and attachment holes 134 to 13¢ for the bolts 454 to 45¢ are
arranged at equal intervals in the bolting chamber 11a. The
bolting chamber 115 is provided with the terminal fittings 124
to 12f, and attachment holes 134 to 13f'are arranged at equal
intervals in the bolting chamber 115.

The terminal fittings 12a to 12fare formed by pressing and
folding a metal plate made of conductive metal such as cop-
per, copper alloy, aluminum, or aluminum alloy. One ends of
the terminal fittings 12a to 12fare provided with swage pieces
for swaging the electric wires 7a to 7/, and the other ends of
the terminal fittings 12a to 12f are provided with the attach-
ment holes 13a to 13/ into which the bolts 45a to 45f are
respectively inserted and fastening the electrodes 44a to 44f

As shown in FIGS. 2 and 5, the insertion hole 16 is pro-
vided on one end in a longitudinal direction of the terminal
receiving portion 17. The insertion hole 16 forms a series of
insertion holes 16, 16a together with a second insertion hole
16a provided on the connector attachment portion 2 and
continued to the insertion hole 16. The series of the insertion
holes 16, 16a are formed in a rectangular shape, and slightly
larger than an outer diameter of a first interlock connector 28
of the later-described cover member 6 to allow the first inter-
lock connector 28 to be inserted into the series of the insertion
holes 16, 16a.

Incidentally, in the embodiment shown by figures, because
the first interlock connector 28 is long, the first interlock
connector 28 is inserted into the insertion hole 16 at a position
where the cover member 6 is sufficiently away from the
connector housing 5. Therefore, a second interlock connector
39 is provided on the insertion hole 16a of the connector
attachment portion 2. Therefore, the second interlock connec-
tor 39 may be provided on the insertion hole 16. Namely, it is
enough that the second interlock connector 39 is provided on
a position corresponding to the insertion hole 16 so that the
first interlock connector 28 inserted into the insertion hole 16
can be fitted to the second interlock connector 39.

In the present invention, the phrase that the second inter-
lock connector 39 is provided on a position corresponding to
the insertion hole 16 means that the second interlock connec-
tor 39 is arranged on an axis of the insertion hole 16.

The second interlock connector 39 is provided in the sec-
ond insertion hole 16a. The second insertion hole 16a and the
second interlock connector 39 are fitted to each other and
fixed to each other.

The second interlock connector 39 is formed in a square
pole shape, and provided with an electric contact portion of a
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second interlock terminal made of conductive metal at a tip
end of the second interlock connector 39. The tip end of the
second interlock connector 39 is shrunken. The electric con-
tact portion is connected to an energization detection circuit
of'a switching device to allow the electrodes 44a to 44f of the
connector attachment portion 2 to be energized. The electric
contact portion is configured to be short-circuited by a later-
described first interlock terminal 29 provided on the first
interlock connector 28. When the switching device detects the
shot-circuit of the energization detection circuit, the switch-
ing device allows the electrodes 44a to 44f of the connector
attachment portion 2 to be energized.

As shown in FIG. 3, the partition wall 15 is provided
between the insertion hole 16 and the bolting chamber 11a.
The partition wall 15 is a connection wall formed by opening
aposition corresponding to the insertion hole 16 and opening
a position corresponding to the bolting chambers 11a, 115.
Therefore, the connection wall is connected to the terminal
receiving portion 17 as a space for attaching the cover mem-
ber 6 to prevent the terminal receiving portion 17 from being
deformed by shrinkage upon molding.

In the present invention, the phrase that the connection wall
formed by opening a position corresponding to the insertion
hole 16 and opening a position corresponding to the bolting
chambers 11a, 115 means that a portion of the terminal
receiving portion 17 which is not opened is made as the
connection wall. Therefore, the insertion hole 16 and the
bolting chambers 114, 115 become a minimum space to keep
the strength of the terminal receiving portion 17 and to pre-
vent the terminal receiving portion 17 from being deformed
upon molding.

A thickness of the partition wall 15 is formed about twice
as a hole diameter of the insertion hole 16. Incidentally, the
thickness of the partition wall 15 is for a purpose of suffi-
ciently separating the insertion hole 16 and the bolting cham-
ber 11a, and as long as the first interlock connector 28 does
not abut on the electrodes 444 to 44¢ and the bolts 454 to 45¢
when the cover member 6 is attached to the connector housing
5.

As shown in FIGS. 2 and 4, the water-stop member 19 is
provided on a lower surface of the connector housing 5, and
formed in a ring shape along an outer shape of the terminal
receiving portion 17. The water-stop member 19 is made of
synthetic rubber having rubber elasticity such as silicon rub-
ber. The water-stop member 19 is attached to a concave
groove formed on the lower surface of the connector housing
5.

As shown in FIGS. 3 and 4, the cover member 6 includes:
a main body 26; an upper wall plate 22 provided on an upper
surface of the main body 26; a packing 25 provided on a
sidewall of the main body 26; and the first interlock connector
28 vertically extended from the main body 26.

The main body 26 is formed in a shape able to be slid along
an inner periphery of the opening of the terminal receiving
portion 17 and inserted into the opening. The main body 26 is
made of insulating synthetic resin such as polybutylene
terephthalate resin. The main body 26 is provided with a
not-shown screw hole and positioning projections 26a, 26a.

The upper wall plate 22 is formed in a shape able to cover
an upper surface of the main body 26, the guide-out portion
10, and the electric wires 7a to 7f guided out from the guide-
out portion 10. The upper wall plate 22 is provided with an
eave 23 bent downward for covering the electric wires 7a to
7f. The upper wall plate 22 is provided with a screw 35
screwed with a screw hole of the main body 26; opening holes
into which the positioning projections 264, 26a of the main
body 26 are inserted; and an attachment piece 31 having an
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insertion hole 314 into which a bolt 52 is inserted. The upper
wall plate 22 is made of alloy steel such as stainless steel, and
formed by pressing.

The eave 23 is formed by bending along a shape of the
electric wires 7a to 7f guided out from the guide-out portion
10 and bent downward.

The packing 25 is made of synthetic rubber having rubber
elasticity such as silicon rubber. The packing 25 is attached to
a concave groove formed on a sidewall of the main body 26.

As shown in FIGS. 3 and 4, the first interlock connector 28
is formed in a square pole shape along a shape of the insertion
hole 16. The first interlock connector 28 is formed so long as
to be fitted to the second interlock connector 39. A hole 28a is
formed on a tip end of the first interlock connector 28, and the
first interlock terminal 29 is provided in the hole 28a.

The hole 28a is formed along an outer shape of the
shrunken tip end of the second interlock connector 39. The
first interlock terminal 29 is made of conductive metal, and
abuts on the electric contact portion at the tip end of the
second interlock terminal of the second interlock connector
39 to short-circuit the electric contact portion.

Next, an installation method of attaching the above con-
nector 1 to the connector attachment portion 2 of the inverter
will be explained.

First, as shown in FIG. 3, the connector housing 5 provided
with the terminal fittings 12a to 12fswaging the electric wires
7ato 7f1s attached to the connector attachment portion 2, and
the terminal fittings 12a to 12f'and the electrodes 44a to 44f
overlapped with each other are fastened with the bolts 454 to
45f.

Next, the cover member 6 is pushed toward the terminal
receiving portion 17 of the connector housing 5. At this time,
the first interlock connector 28 of the cover member 6 is
inserted into the insertion hole 16 of the connector housing 5
to position the cover member 6 and the connector housing 5.
Further, at this time, because the first interlock connector 28
formed in a square pole shape is inserted into the insertion
hole 16 opened in a square shape, positioning accuracy in a
planar direction between the cover member 6 and the connec-
tor housing 5 is improved.

Next, the first interlock connector 28 is fitted to the second
interlock connector 39 to make the first interlock terminal 29
of the first interlock connector 28 contact with the electric
contact portion at the tip end of the second interlock terminal
of the second interlock connector 39.

Then, the energization detection circuit of the switching
device detects that the cover member 6 covers the terminal
receiving portion 17 to allow the electrodes 44a to 44fto be
energized, and the three-phase AC power source is supplied to
the motor via the electric wires 7a to 7f

Incidentally, as a modified embodiment of the connector 1,
as shown in FIG. 6, the bolting chamber 11a may be provided
on one end in a longitudinal direction of the terminal receiv-
ing portion 17, the bolting chamber 115 may be provided on
the other end in the longitudinal direction of the terminal
receiving portion 17, the insertion hole 16 having the second
interlock connector 39 may be provided in the center of the
terminal receiving portion 17, the partition wall 15 may be
provided between the insertion hole 16 and the bolting cham-
ber 11a, and the partition wall 15 may be provided between
the insertion hole 16 and the bolting chamber 115. The first
interlock connector 28 is provided in the center of the cover
member 6 and provided at a position corresponding to the
insertion hole 16.

Inthe connector 1 configured as such, because the partition
walls 15, 15 partition the insertion hole 16 and the bolting
chambers 11a, 115, the first interlock connector 28 is pre-
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vented from making contact with or colliding with the termi-
nal fittings 124 to 12fin the bolting chambers 11a, 115 and the
bolts 45a to 45f for fastening the terminal fittings 124 to 12f°
and the electrodes 44a to 44f.

According to this embodiment, the connector 1 includes:
the terminal receiving portion 17 provided with the terminal
fittings 12a to 12f'to be connected to the electrodes 44a to 44f
of'the connector attachment portion 2; the cover member 6 for
covering the terminal receiving portion 17; the first interlock
connector 28 projected from the cover member 6; and the
second interlock connector 39 provided on the terminal
receiving portion 17 and configured to be fitted to the first
interlock connector 28. When the cover member 6 covers the
terminal receiving portion 17, the first interlock connector 28
and the second interlock connector 39 are fitted to each other,
thereby the connector 1 detects that the cover member 6
covers the terminal receiving portion 17 and allows the ter-
minal fittings 12a to 12fto be energized with the electrodes
44ato 44f of the connector attachment portion 2. The terminal
receiving portion 17 is provided with: the bolting chambers
11a, 115 in which the terminal fittings 12a to 12f and the
electrodes 44a to 44f are fastened with bolts; the insertion
hole 16 into which the first interlock connector 28 is inserted;
and the partition wall 15 separating the bolting chambers 11a,
115 from the insertion hole 16. Further, the second interlock
connector 39 is provided at a position corresponding to the
insertion hole 16.

Therefore, in the connector 1, because the partition wall 15
partitions the insertion hole 16 provided with the second
interlock connector 39 and the bolting chambers 11a, 115, the
first interlock connector 28 is prevented from making contact
with or colliding with the terminal fittings 124 to 12f'in the
bolting chambers 11a, 115 and the bolts 45a to 45f for fas-
tening the terminal fittings 124 to 12f'and the electrodes 44a
to 44f.

Further, because the second interlock connector 39 is pro-
vided in the insertion hole 16 into which the first interlock
connector 28 is inserted, as the first interlock connector 28 is
inserted into the insertion hole 16, the cover member 6 is
positioned.

Therefore, the cover member 6 is prevented from being
assembled to the bolting chambers 11a, 115 while the cover
member 6 is displaced, and the packing 25 of the cover
member 6 is prevented from being gouged by opening edges
of the bolting chambers 11a, 115.

Further, according to this embodiment, in the connector 1,
because the partition wall 15 is a connection wall formed by
opening a position corresponding to the insertion hole 16 and
a position corresponding to the bolting chambers 11a, 115,
the terminal receiving portion 17 is connected to the connec-
tion wall. Therefore, the terminal receiving portion 17 is
prevented from being deformed by shrinkage upon molding.

Incidentally, in the above embodiment and the modified
embodiment, two bolting chambers 11a, 115 are provided in
the terminal receiving portion 17 of the connector 1. How-
ever, when the partition wall 15 is provided between the
bolting chamber and the insertion hole 16, the number of the
bolting chambers may be one or more than two.

Further, the above embodiment and the modified embodi-
ment only show a representative example of the present
invention. The present invention is not limited to the embodi-
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ments. Namely, various modifications can be practiced within
a scope of the present invention.

INDUSTRIAL APPLICABILITY

The connector according to the present invention can be
used as a connector for attaching an electric wire supplying
three-phase AC power source to an inverter mounted on an
electric vehicle or a hybrid vehicle to a connector attachment
portion of the inverter.

REFERENCE SIGN LIST

1 connector

2 connector attachment portion

5 connector housing

6 cover member

11a, 115 bolting chambers

12a to 12fterminal fittings

15 partition wall

16 insertion hole

164 second insertion hole

17 terminal receiving portion

28 first interlock connector

39 second interlock connector

44a to 44f electrodes

45a to 45/ bolts

The invention claimed is:

1. A connector comprising:

a terminal receiving portion provided with a terminal fit-
ting to be connected to an electrode of a connector
attachment portion;

a cover member for covering the terminal receiving por-
tion:

a first interlock connector projecting from the cover mem-
ber; and

a second interlock connector provided on the terminal
receiving portion and configured to be fitted to the first
interlock connector,

wherein when the cover member covers the terminal
receiving portion, the first and second interlock connec-
tors are fitted to each other, and thereby the connector
detects that the cover member covers the terminal
receiving portion to permit conduction between the elec-
trode of the connector attachment portion and the termi-
nal fitting,

wherein the terminal receiving portion is provided with a
bolting chamber in which the terminal fitting and the
electrode are fastened with a bolt, an insertion hole into
which the first interlock connector is inserted, and a
partition wall for separating the bolting chamber from
the insertion hole,

wherein the bolting chamber and the insertion hole are
arranged adjacent to each other in a direction perpen-
dicular to a central axis of the insertion hole, and the
partition wall is configured to separate the bolting cham-
ber and the insertion hole in said direction, and

wherein the second interlock connector is provided at a
position corresponding to the insertion hole.

2. The connector as claimed in claim 1,

wherein the partition wall is a connection wall formed by
respectively opening a position corresponding to the
insertion hole and a position corresponding to the bolt-
ing chamber.



